The second volume of Mammals of South America (MSA2) lives up to the hopes built up over 3 decades of anticipation. The 1st volume (MSA1-Gardner 2007) established a high bar for excellence (Kelt 2009; Voss 2009 ); Patton et al. and their able army of authors have met that with a groundbreaking synthesis of all things Rodentia on the Green Continent. This book is comprehensive, sweeping in scope and depth, and eminently readable. It provides the first such treatise on rodents of any such area with such detail. Whatever facet of mammal biology you study, if it involves South American rodents this book has information of relevance to your research. When I reviewed MSA1 (Kelt 2009) I noted that "If [this] is any indication of what's coming, then . . . South American mammals are finally getting the synthesis they deserve." MSA2 makes it clear that all hopes are more than met! I cannot wait for MSA3.
MSA2 is structurally similar to MSA1. Following 26 pages of introductory materials, the taxonomic accounts comprise 1,048 pages with impressively few typographic errors. This is followed by 159 pages of Literature Cited, a 67-page Gazetteer, a 9-page list of taxa (627 species in 143 genera), 4 pages to list the 56 contributors (from 11 countries), and a 46-page Index. Reflecting the remarkable growth in Latin American mammalogy in recent years, 41 authors hail from either Mexico (n = 2) or from 8 South American countries. Keys (mostly dichotomous) are provided for all genera and most species. For all genera, the authors provide General Comments (often including highly readable distillations of otherwise complex taxonomic histories), a Synonymy, Remarks, and a Key to Species, followed by presentation of all species in alphabetical order (in some cases, such as Proechimys, where species groups are presented, species are alphabetical within these lower groupings). Within species, the contributors provide both scientific and common names, a Synonymy, Description, Distribution, Selected Localities, and list of Subspecies, followed by sections on Natural History and then Remarks. In some cases, these are further broken down to subspecific treatments. Maps are provided for nearly all species (e.g., the globally domesticated Cavia porcellus is not mapped) and a table of comparative measurements is provided for 1 genus (Oecomys, p. 415). Subspecies are not indicated on maps, but given the level of resolution for most species any such delineations would be "best guesses" and unlikely to stand the test of time; for that matter, the editors caution that many of these maps are likely to be updated in even the near future as further fieldwork resolves our understanding of which species occur where.
The introductory comments to many groups provide cogent summaries of the state of knowledge of their general distribution, nomenclatural history, morphological traits, natural history, and confusion over taxonomic composition. As 3 examples, the Sigmodontinae receive over 6 pages of general, comprehensive, and highly readable overview; the New World porcupines are summarized and recent updates to our understanding of generic and specific relationships presented clearly yet fully; and the tumultuous and still-unsettled history of the Echimyinae is highlighted in a brief introduction to the group but even more so in generic and specific treatments.
A hallmark of this volume (also true of MSA1) is the distillation of literature on natural history. This often includes basic natural history but also comments (or at least references to key literature) on reproductive patterns, population and community ecology, predator/prey dynamics, diet, parasites (ecto and endo), and so on. Equally engrossing are the Remarks sections (both for genera and species) where authors note errors in the literature, direct readers to (more) key literature, summarize the fossil record, and frequently highlight areas in particular need of further research (including new species).
There are some subtle and constructive changes in MSA2 that the editors outline in their Introduction. Perhaps most important, the editors asked all contributors to "provide a description of each species beyond those characters that comprise the keys" (p. xix). The result is a very large tome but also a breathtaking wealth of information. Only a few authors regularly direct readers to published literature rather than distill this information here (and most of that literature is freely available on the web). The liberty provided to authors, and the apparent urging of the editors to make this book the encyclopedia that has long been needed, is clear throughout the book. Every author is to be congratulated on distilling a dazzling array of information. One small but very helpful updates from MSA1 is the presentation of insets in all range maps to show the distribution of the entire genus. This provides useful context for novices and aficionados alike.
In short, MSA2 provides the most comprehensive volume ever attempted on South American rodents, and it seems unlikely to be updated for many years. Given the rate of change in our understanding of many of these species, treatments of many groups are likely to be dated soon (to the credit of numerous South American mammalogists!); however, this book will be the basis for all subsequent efforts across the continent.
I have few complaints with this book. Perhaps the most notable omission (also true of MSA1) is that the Index fails to highlight (e.g., with bold font) the pages on which taxonomic accounts begin; hence, the index notes that Akodon occurs on 61 different pages and Proechimys guyannensis on 26, but the key pages where these accounts begin (144 and 966, respectively) are not highlighted. The book could benefit with some illustrations or a glossary to describe some of the characters or terms used. These include morphological features, some of which are available in many standard works, but there are many cases where an illustration would serve well to clarify features useful in identifying species. Additionally, a modest number of Spanish or Portuguese words are used without definition. And, of course, many of the keys will prove challenging to field ecologists, as they rely heavily on cranial characters; this, however, is true of most treatments of this type. A more trivial comment is that right page headers indicate suborder, family, and subfamily; tribe would be useful as well for particularly diverse groups. A final issue, also relatively minor, is the lack of province or department boundaries or of key rivers in Map 1 (p. xixi); most readers will be familiar with some of these countries and rivers but few will know them all, and adding this information (perhaps in Vol. 3) would be useful.
Nonetheless, this book is already large, and adding illustrations would add greatly to the weight and the cost. A handful of key papers (most freely available online) will provide the reader with sufficient background to understand most discussions herein (to start with, Hershkovitz 1962 and Reig 1977 for dental characters; Hooper and Musser 1964 for phallic morphology; Brown 1972 and Brown and Yalden 1973 for general external characters; Carleton 1973 for stomach morphology; and Voss 1988 for cranial correlates of carotid circulation).
As with any volume of this size, trivial errors occur, but I only encountered 2 that I could not decipher immediately. I contacted the editors for clarification on these, and present these here. On p. 878 (left column, bottom paragraph) the word "propinquity" should be inserted as follows: "Furthermore, the most recent molecular analyses support the phylogenetic propinquity of the spiny tree rats Mesomys and Lonchothrix . . . ." And on p. 879 (right column, lines 10-11), "while" should be deleted as follows: "Furthermore, while Mesomys + Lonchothrix, commonly placed within . . ." (thanks to J. L. Patton for clarifying both of these).
Hall and Kelson (1959) provided the first comprehensive summary of North American mammals, and MSA is structurally rooted in this effort. Hall and Kelson included 2,146 subspecies among 411 species, and just over 45% of these species presented a single subspecies (this value declined to just under 42% in the second edition [Hall 1981]) . The fauna of South America is richer, of course, but the 627 species presented in this volume include only 805 subspecies, and fully 87% of SAM2 species are monotypic. Whether this reflects the limited number of species that have been subjected to comprehensive systematic review, or a change in perspective on the value and "reality" of subspecies, is a discussion for the systematists working in this region, but the fact remains that insights to evolutionarily meaningful variation within species remain an area of pressing and widespread need among South American mammals.
A final comment will be self-evident to many. This volume documents the dazzling diversity of South American rodents, but it also highlights the tremendous need for more research at all levels. Over 8% of the species in SAM2 are known from a single locality, and another 6% from only 2 or 3 localities (Fig. 1) . A more comprehensive understanding of this fauna and of the relations within and among them will require further information that can be obtained only through comprehensive field efforts. Given the conservation concerns facing South American mammals the time for action and effort is now. And for students of Neotropical rodentology, just pick a page and you will discover theses and dissertations galore.
MSA2 also is available as an e-book, slightly over 18 Mb in size and downloadable in various platforms. Although the e-book is searchable, at least on my computer it fails to capture every occurrence of some terms. A navigation window allows users to readily move among the major sections of the book, but there are no hyperlinks to facilitate movement within the e-book (e.g., to link the Index to given pages or to link species accounts to couplets in dichotomous keys).
MSA was initiated in 1987 (Patton 2014) . Nearly 3 decades later, it is not hyperbolic to state that for the foreseeable future MSA2 establishes the baseline for our understanding of this most remarkable mammalian radiation. The authors are all to be congratulated on a herculean task. Specialists in specific taxa may quibble over some treatments, but every scientist interested in the mammals of South America will want this on their shelf. And whether this reflects generosity of the publisher or the editors is not clear, but at $95 this is the best "bang for the buck" to appear on the market in many years. Patton and company have distilled a remarkable amount of information in an immediate classic; now it is "our turn" to build on this effort and the legacy this represents -douglas a. Kelt Eight species are noted in text as being known from only "a few" sites, but 42 are known from a single (type locality) site, and another 11 are known only from the type locality and the nearby vicinity.
